A study of flow-volume curves pre-and post-operatively demonstrated a marked difference between bronchitic and non-bronchitic patients. All bronchitic patients showed lower flow rates at low lung volumes post-operatively, when compared with their pre-operative values. Non-bronchitic patients all had higher flow rates for the same comparison.
Although some information is available about changes in airway resistance during operation (Sykes 1970) few, if any, measurements appear to have been made on patients convalescing from routine major upper abdominal surgery. In the present study, the maximum expiratory flow-volume method was used to study changes in flow at low lung volumes post-operatively during a maximum forced exhalation. 1°1f\ ..
-Pre-and post-operative flow (V)volume (V) curve traces superimposed at residual volume. Flow is measured in litres per second (l./sec.) in all cases and volume is measured in litres (I.) in all cases. The calibration is the same for each patient, but is only labelled for the top left-hand diagram. In each case the post-operative curve is smaller. The patients are identified by their age and sex and are in the same order from top to bottom as they are in Table 1 . chronic bronchitis, whilst the other five were thought to be healthy patients.
Flow CV) and volume (V) signals (Hyatt and Black 1973 , Knudson and Burrows 1973 , Cherniack, Cherniack and Naimark 1972 were obtained during the maximum forced expiratory volume manoeuvre using a wedge spirometer (Med-Science) and displayed on a storage oscilloscope (Tektronix) from which a photographic record was obtained ( Figure 1 ). Each investigation was repeated until it was certain that a maximum effort had been made, as indicated by the high reproducibility of the curves obtained. In order to reduce the influence of postural changes all measurements were made with the patients' backs supported at an angle of 60°. Figure 2 and Table 1 show the results obtained in this investigation, and these results are summarized in Tables 2 and 3 . Pre-and post-operative vital capacity measurements have been included as the flow rate changes seen post-operatively must be assessed in relation to the fall in vital capacity occurring at that time. In order to obtain digital results from these curves which could be used for comparing patients' performances, the residual volume (R.V.) for each patient has been assumed to remain constant, and the flow rate at R.V. +1·0 litres measured for each patient. Thus it is assumed that the flow rates are being measured at the same lung volume. All the bronchitic patients were below their pre-operative flow rates whereas all those without bronchitis were better than their pre-operative flow rates at the lung volumes measured (Figure 2 ).
RESULTS

DISCUSSION
Although it is possible that patients may not be prepared to make a maximum expiratory effort after major upper abdominal surgery, it was found that with repeated attempts flow- [F=1·65j volume curves of very high reproducibility were obtained indicating almost certainly that satisfactory forced exhalations had been performed. It is also possible that the residual volume differed preand post-operatively for the same reason, but again because of the reproducibility of the procedure it is assumed that each patient had the same residual volume. As shown by Figure 2 , patients without pre-existing chronic bronchitis maintain good expiratory airft.ow at low lung volumes postoperatively. Overall ft.ow reduction in these patients (non-bronchitic) thus appeared to be related to the vital capacity fall and not to an increase in airway resistance. The patients with pre-existing chronic lung disease, however, showed a marked reduction of expiratory air ft.ow at low lung volumes post-operatively. This is probably due to an increase in airway resistance, but may be related to loss of lung elastic recoil post-operatively. This latter seems unlikely, but as transpulmonary pressures were not measured concurrently the differentiatioll of these two causes is not possible.
It has been shown (lVIorton and Ebert 1974, 1975 ) that bronchitic patients have a high incidence of radiological pulmonary congestion and interstitial oedema in the immediate postoperative period, and it has been suggested that there may be an abnormality in the water turnover of their lungs (Robin et al. 1973) . If this is so, operative and post-operative immobility (Fishman 1972) might, by compromising pulmonary lymphatic drainage, result in an abnormal accumulation of water within the lungs of these patients. The accumulation of excess water around intrapulmonary airways offers a possible explanation for the results obtained in this study in bronchitic patients.
